All relevant data are within the paper and its Supporting Information files.

Introduction and Background {#sec006}
===========================

Ensuring that citizens have access to healthcare has become a political goal of many governments \[[@pone.0161553.ref001]\], and is considered important when measuring health success. In an effort to improve the health of people, governments strive to choose effective health policy frameworks and optimize implementation strategies to ensure universal access to health care \[[@pone.0161553.ref002]--[@pone.0161553.ref005]\]. The HIV/AIDS pandemic has impacted on health systems in developing countries in particular, and reversed recent gains in health improvement such as reductions in morbidity and mortality and quality of care by putting additional pressure on already overstretched resources due to its associated complications and co-infections \[[@pone.0161553.ref004], [@pone.0161553.ref006]\]. As a result of this additional pressure, more effective, better equipped, better staffed and well organized health facilities are required, improve the quality of life of people infected with HIV and to prevent and alleviate the health consequences of morbidity and mortality \[[@pone.0161553.ref003], [@pone.0161553.ref004], [@pone.0161553.ref007]\].

In response to the HIV/AIDS pandemic, several interventions have been implemented at global and country levels to mitigate its impact and spearhead infection prevention and control activities \[[@pone.0161553.ref003]--[@pone.0161553.ref005], [@pone.0161553.ref007], [@pone.0161553.ref008]\]. Despite these efforts, it has claimed over 39 million lives, and caused pain and suffering among those affected and afflicted by the virus \[[@pone.0161553.ref005], [@pone.0161553.ref009]\]. The efforts have however assisted in reducing the scope of the pandemic, and there are signs of stabilization, with reductions in new infections and deaths due to AIDS having been observed in many countries. Providing universal access to antiretroviral therapy (ART) has become an important part of combating the disease\[[@pone.0161553.ref004], [@pone.0161553.ref007], [@pone.0161553.ref010]\], with recent estimations indicating that approximately 15 million (40%) of the 36.9 million people living with HIV using ART in 2015 \[[@pone.0161553.ref011], [@pone.0161553.ref012]\]. Within this global context,70% of people infected with HIV and 73% of all deaths due to AIDS were in the sub-Saharan Africa (SSA), with60% of those infected not having access to ART in this region \[[@pone.0161553.ref009], [@pone.0161553.ref012]\].

Ethiopia had over 800,000 people infected with HIV in 2014, with 43.0% reportedly having access to ART \[[@pone.0161553.ref013], [@pone.0161553.ref014]\]. Despite the successful scale up of ART since 2005 \[[@pone.0161553.ref005]\], only 70.3% of people who 'ever started on ART' remained on treatment in 2013, indicating problems of access and retention \[[@pone.0161553.ref010], [@pone.0161553.ref015]\]. The low access to HIV/AIDS treatment and care services (HATCS) in the country was due to a number of factors, including low service coverage, high dropout from HIV care, adherence problems, low services utilization, and poor quality and acceptability of health services \[[@pone.0161553.ref016]--[@pone.0161553.ref019]\], all indicating that service delivery performances fell short of the desired level \[[@pone.0161553.ref020]\].

Access to healthcare is an important public health concept \[[@pone.0161553.ref021]\] and has been traditionally measured by using population level parameters, such as availability, distribution and proximity of the health facilities in relation to the population \[[@pone.0161553.ref022]--[@pone.0161553.ref025]\]. This approach has not accounted for the soft but important client-based factors such as the health status and mind-set of clients, perceptions, expectations and experiences and the socio-cultural factors (norms, belief systems and accepted behaviors) that affect people, all of which enable or prohibit access to care \[[@pone.0161553.ref026]--[@pone.0161553.ref031]\].

The environments in which clients are treated have been referred to as the responsiveness of the health care system and have not been well studied \[[@pone.0161553.ref032]\]. It has eight domains regarding how health systems handle the legitimate expectations of clients, is measured by eight domains such as respect (care with dignity), choice (of care provider and care units), confidentiality, prompt attention (waiting time and responding to client calls for help), autonomy (involvement in medical decision making), communication (providing information and interaction), amenities of care (facilities and infrastructure) and access to social support (family, prayer, etc.) \[[@pone.0161553.ref032]\]. When these client-based factors are not satisfied, the desired outcome of the healthcare cannot be achieved or will falter \[[@pone.0161553.ref033]\].

Clients' perceptions of how and in what conditions they are treated impacts on their evaluation of the overall quality of care, responsiveness of the health facilities and satisfaction with services \[[@pone.0161553.ref020], [@pone.0161553.ref032], [@pone.0161553.ref034]\]. However, the relationships between the responsiveness of healthcare, financial fairness, perceived quality of care and clients' satisfaction with care and perceived access to care have not been extensively studied. Failing to satisfy clients has grave impacts on outcomes of clinical care such as poor adherence and retention in HIV/AIDS care, and ultimately results in treatment failure or fail to achieve viral suppression. This study therefore aimed to investigate the correlates of perceived access (PA) to HIV/AIDS treatment and care services (HATCS) in Wolaita Zone, southern Ethiopia.

Methods {#sec007}
=======

Defining Access {#sec008}
---------------

Over the years, policy makers, scholars, and clients had used a number of definitions and concepts of access to healthcare \[[@pone.0161553.ref033], [@pone.0161553.ref035]--[@pone.0161553.ref040]\]. Affordability and distribution of the healthcare facilities have interested policy makers, while social scholars stressed the social distance from service outlets and their comprehensiveness in terms of the socio-economic, political and cultural dimensions \[[@pone.0161553.ref026], [@pone.0161553.ref035], [@pone.0161553.ref041]\]. The clients, as consumers of the health system and part of the society, have their own ways of feeling and understanding about how accessible the services are to them or not \[[@pone.0161553.ref033], [@pone.0161553.ref041], [@pone.0161553.ref042]\]. Clients' views extend to the responsiveness, acceptability, quality, equality and continuity of care and not only the physical access to healthcare \[[@pone.0161553.ref033], [@pone.0161553.ref043]\].

After reviewing several conceptual definitions and frameworks presented by scholars such as Donabedian \[[@pone.0161553.ref033]\], Penchesky and Thomas \[[@pone.0161553.ref036]\], Aday and Andersen (41), McIntyre \[[@pone.0161553.ref039]\] and Institute of Medicine \[[@pone.0161553.ref044]\],access was operationalized as follows. Healthcare access is the extent the health system fits, inhibits or initiates the willingness and ability of individuals to enter to, to receive and benefit from the outcomes of, and to get satisfaction from the services. It is the process of knowing about, seeking, entering, passing through, getting satisfaction from the care and benefiting from the outcomes of health service, and it is not merely having consultation with the health care provider and/or getting prescriptions. How clients perceive these processes has been designated as 'perceived access' in this study.

The Study Area {#sec009}
--------------

This study was conducted in the Wolaita Zone of the Southern Nations, Nationalities and Peoples Region (SNNPR) of Ethiopia, which is approximately 162 km southwest of the regional capital Hawassa, and 330km south of the national capital Addis Ababa. It has a total area of 4,471.3 km², and with 1,866,400 inhabitants, is one of the most densely populated areas in the country, with an average of 385people/km^2^ in 2014 (projections based on the 2007 Population and Housing Census of Ethiopia). It was the second largest populated zone in the region and on average 4.8 people lived in each household. According to the2007 census, 98.0% of the population were Christians, 96.8% spoke Wolaita Donna,46.1% were educated (literate) and 97.2% were employed, mainly in agriculture \[[@pone.0161553.ref045]\].

The topography of the zone ranges from hilly terrain to flat lowlands, with varying climatic conditions. The zone had 12 woredas (districts) and three town administrations, with 324 kebeles (an equivalent of villages). Recently, the potential health services coverage (people who have physical access to healthcare) of the zone increased to over 95.0% with the scale up of existing health posts. There were three hospitals, 63 health centers, 333 health posts, and several private clinics and drug venders. A total of 2,035 health professionals and over 701 health extension workers delivered health services in the zone in 2013 \[[@pone.0161553.ref046]\]. The zone was selected for the study as a result of the large number of estimated people infected with HIV (16,795 people), this being a function of its population size based on the regional HIV prevalence rate of 0.9%, lower ART utilization rate and the presence of many high risk corridors (center for business and transactions, cash crops and mega projects hiring many people, etc.). This study was part of a bigger study and the information contained in the study area has been published elsewhere \[[@pone.0161553.ref047], [@pone.0161553.ref048]\].

Study Design, Period and Sampling {#sec010}
---------------------------------

An analytic cross-sectional study was conducted in six health facilities in Wolaita Zone from November 1, 2014 to March 15, 2015. The study population was all people infected with HIV and the sampling frame was all people using HIV treatment and care services during the study period in Wolaita Zone. Of three hospitals and 63 health centers, only 14 had started delivering ART services by 2013, eight health facilities only having started to provide them in 2014 or later were excluded. As a result, six public sector health facilities (1 hospital and 5 health centers) which started both pre-ART and ART services by 2013 were chosen as they accounted for 74.6% of all people using ART care (2262 out of 3038 clients) in 2014 in the zone (the names of the health facilities participated in the study were not displayed due to confidentiality reasons).

All people living with HIV who were using pre-ART and ART services were considered for the study. As the number of clients using pre-ART services at each facility was very small, all those coming for the service were invited to participate. However, there were a relatively large number of potential participants on ART which necessitated the use of sampling technique to identify those who would be included. Depending on the number of clients each facility had, the sample size was initially determined proportionally. Eligible clients were then selected randomly using the ART client registration number (excluding those who were newly enrolling during the study period, transferred out, lost to follow up, dropped care or died). The sample size was determined by using the formula for one-sample population proportion for analytic methods \[[@pone.0161553.ref049]\] $$\mathbf{n} = \frac{\mathbf{\pi}\left( {1 - \mathbf{\pi}} \right)\left\lbrack {\mathbf{Z}1 - \mathbf{\mathbf{\alpha}}/2} \right\rbrack^{2}}{\left( {\mathbf{S}\mathbf{E}} \right)^{2}}$$ n is the sample size required, *z*~*1-*~*α/2* is the test statistic at 95% confidence level for two-sided test, *π* is the proportion of population affected by the health phenomena being studied. The commonly used value for *Type I error* (*α*) 0.05 was used, while power of the study (*1-β*) was estimated at 80% \[[@pone.0161553.ref049]\]. Due to the difficulty of finding studies on perceived access to HATCS in Ethiopia that could advise on sample size calculation, an estimated prevalence of 50.0% of perceived access was used which provided the largest sample size possible. The calculation indicated a sample size of 385 clients, with a 10.0% contingency being added for assumed non-response, making the total sample size for ART clients 424.

The PI randomly selected potential participants (ART clients) using the ART client registration numbers presented by the focal persons of the ART units. Thereafter, the selected registration numbers were matched with the random numbers and forwarded to ART clinic staffs. After being oriented and giving consent, potential ART clients were connected with the trained data collectors by the HIV care unit staffs on their routine appointment dates for refilling ART drugs. The information regarding study design and sampling has also been published elsewhere \[[@pone.0161553.ref047], [@pone.0161553.ref048]\].

Inclusion and Exclusion Criteria {#sec011}
--------------------------------

Being a minor (age \< 18 year) and/or admitted for inpatient care, refusal to participate and/or not wanting to sign the consent form (11 people), and those from other zones (than the study area) constituted exclusion criteria. Clients coming from other zones to obtain HATCS were excluded to reduce contamination of information with knowledge and experiences. All clients living with HIV, aged 18 year or above, who lived in Wolaita Zone for at least six months during the study and attended HATCS in the selected facilities, gave consent to participate and who were not seriously ill (not in inpatient care) were invited and included.

Instrument and Variables of the Study {#sec012}
-------------------------------------

The questionnaire ([S1 File](#pone.0161553.s001){ref-type="supplementary-material"}) was adapted from validated instruments of the WHO's responsiveness domains that were used in multi-country studies \[[@pone.0161553.ref050]--[@pone.0161553.ref052]\], the Patient Health Questionnaire (PHQ9), the SERVQUAL scale\[[@pone.0161553.ref053], [@pone.0161553.ref054]\], and Lej and Jolibert (2012) study \[[@pone.0161553.ref055]\]. The contents of the questionnaire included clinical data abstraction form (HIV clinical stage, most recent CD4 count and type of care) ([S2 File](#pone.0161553.s002){ref-type="supplementary-material"}), socio-demographic characteristics, utilization of HATCS (length of using HATCS and use of tuberculosis treatment services), own health assessments, number of years lived with HIV, HIV status disclosure (Yes/No) and stigma (Yes/No), PHQ-9 scales for probable mental depression assessment, geospatial factors (distance, difficulty of the landscape and time required to travel to health facilities), satisfaction with care, transportation availability, domains of health system responsiveness and financial fairness of the services and out of pocket expenses.

Perceived access was the dependent variable of the study. Participants were asked to rate how they felt about the overall access to HATCS taking into consideration their experiences of the availability of care, distance from the health facility and transportation convenience, time spent on travel and waiting time, the way they were treated and the quality of care i.e. rated from 'very bad' to 'very good'. All other variables mentioned were the independent variables the study.

To measure perceived quality of HATCS, a scale was adapted from six items of the SERVQUAL scale \[[@pone.0161553.ref053], [@pone.0161553.ref054]\] and six items of Lej and Jolibert (2012) \[[@pone.0161553.ref055]\] study and two items (about medical record keeping and impartial treatment) added after reviewing literature. Accordingly, the total perceived quality of care score was computed from 13 questions (excluding the overall perceived quality of care rating to avoid overlap)that focused on providing service as promised on the anticipated time, provider expertise, equality and equity of services, and regard for clients' interest and ability, each rated out of five from 'very poor' to 'very good'.

A long key-informant interview instrument of the WHO multi-country health systems responsiveness study was reviewed and items related to its eight domains were selected, and further checked for its appropriateness for the Ethiopian context and local clinical practice. This was augmented by incorporating six items adapted from the Health Care Climate Questionnaire short form (autonomy) \[[@pone.0161553.ref056]\]. The responsiveness score was computed from the relevant domain questions, such as interaction with people involved in health service delivery (8 questions), autonomy (16 questions), amenities of care (11 questions), confidentiality and privacy (3 questions), respect and dignity for clients (7 questions) and prompt attention (7 questions). The internal consistency of the responsiveness scale was measured with Cronbach's alpha which stood at 0.88 (very good consistency) (Yakob and Ncama, manuscript submitted).

Perceived transportation convenience score was adapted from four items of the WHOQOL full questionnaire (F23.1 --F23.4)\[[@pone.0161553.ref057]\] and a score was computed. The items were questions about client's satisfaction with transportation convenience and about how difficult or easy it was to get transport to the health facilities i.e. rated from 'very difficult' to 'very easy'. The perceived financial fairness score was computed from eight questions developed after literature review about how fair expenses were at each of the care units and the relative worth of the care when the expenses were taken into account, rated from 'very unfair' to 'very fair'.

The instrument included 7 questions about how clients were satisfied with services in each of service outlets (6 questions) and overall satisfaction with care (1 question). An item adapted from Lej and Jolibert (2012) study i.e. 'Overall, how satisfied are you with your hospital?' was extended for six service outlets involved in HIV care. Total satisfaction score was computed from the six questions about how clients were satisfied at each services outlets i.e. rated from 'very dissatisfied' to 'very satisfied'. All the questions were presented in a Likert Scale including a 'neutral' category in the middle.

The instrument was prepared in English and translated into Wolaita and Amharic (local languages) by experts and back translated to English until consistency was reached. It was piloted on 20 people using HATCS in one of the hospitals not selected for the study. Based on the field observations, few questions were rephrased while 'access to social support' domain of responsiveness was removed after consultation with experts and literature as it was less applicable in outpatient care. Although pre-study psychometric testing was not undertaken, the instrument was presented, scrutinized and corrected by experts in the field.

Data Collection {#sec013}
---------------

Nine data collectors (five females and 4 four males) who had health qualification (at least Diploma in Nursing or BSc in Public Health Officer) were fluent in both Wolaita Dona and Amharic were identified from the zone. The data collectors were neither staffs of nor affiliated to the health facilities to which they were assigned to collect data. A research assistant with a Master's in Public Health and research experience was hired, and supervised data collection together with the principal investigator. A three days training session was conducted for data collectors and research assistant on research ethics, interviewing techniques and the data collection instruments.

Data Analysis {#sec014}
-------------

Data from the completed hard copy questionnaires were entered into EPI/INFO v 7, cleaned, prepared, and transformed i.e. recoded, merged, split and computed, to create new variables in preparation for further analysis with STATA 13.1 (StataCorp, Texas, USA). For the statistical significance and estimations, 95.0% confidence interval (CI) and p-value \<0.05 were used. In bivariate and multivariate analysis, ordinal logistic regression was chosen due to the ordinal nature of the outcome variable i.e. perceived access (PA), which was rated by the respondents as 'very poor', 'poor', 'neutral', 'good' and 'very good'.

Using this rank-ordered outcome variable, bivariate and multivariate ordinal logistic regressions were conducted. As 'proportional odds ratio' (cumulative probability model) was used in the ordinal logistic regression (*ologit*), only four cut-off points (COP) or thresholds were possible for the five response of the PA, and the odds ratios were assumed equal across the COPs. Proportional odds ratio enables the estimation of cumulative probability of being at or below a given response category of the ordinal dependent variable\[[@pone.0161553.ref058], [@pone.0161553.ref059]\], PA in this study. For simplicity of interpretation and understanding, the possible COPs of the PA were designated as follows: COP 1 was a cumulative probability of being at or below 'poor' rating; COP 2 was at or below a 'neutral' rating; COP 3 was a cumulative probability of being at or below 'good' rating; and COP 4 was a cumulative probability of being at or below 'very good' rating. A leap from a lower response category to a subsequent higher category, such as from COP 1 to COP 2, was considered a positive condition, while the reverse was an opposite condition on account of the perceived access to HATCS in this study.

The independent variables, which showed p≥0.10 in the bivariate analysis, were not considered in further analysis, while all other variables with p≤0.10, such as the type of health facility, type of care registered for, HIV clinical stage, years lived with HIV, transportation convenience score, satisfaction score, perceived financial fairness score, perceived quality score and responsiveness score, were included in multivariate analysis. They were fitted to the ordinal logistic regression model in STATA 13.1 (*ologit* function) where they were tested for interactions and multicollinearity.

The proportional odds ratio model assumptions were checked and none were violated i.e. the model fitting showed p\<0.001 in *ologit* function; Brant's test of parallel lines showed p\>0.05 using '*brant*, *detail'* function; and the approximate likelihood ratio test of proportionality of odds across response categories showed p\>0.05 using the *omodel logit* function. When fitted, the *ologit* model did not show any significant collinearity and did not remove any of the variables entered. This was further checked by the *fit* and *vif (variable inflation factor)* functions, the results of the *vif* being below five. In addition, during a full factorial analysis, only trivial (non-significant) interaction effects were observed and were ignored, and only the main effects were considered in further analysis.

Ethical Considerations {#sec015}
----------------------

The study proposal was approved by the Biomedical Research Ethics Committee (BREC) of the University of KwaZulu-Natal (South Africa) and Wolaita Soddo University Institutional Review Board (Soddo, Ethiopia). Upon receiving clearance, permission letters were obtained from Wolaita Zone Chief Administrator's Office, Wolaita Zone Health Department and all respective district health offices and health facilities.

The data collectors read the information sheet and consent form, and obtained assent from all participants before the interview. When the participants were uneducated, witnesses (who were relatives/friends) accompanying the potential participant who could read and write, were asked to sign for them. Those who refused to participate, mainly due to inconvenience or any reason they did not want to mention were excluded. The study participants were provided with tea/coffee plus snacks during the interview to make the stay relaxing and attractive. Upon completion, the consent forms were detached from the questionnaire and kept in a locked cabinet. Data were entered into a desktop computer owned by the PI that was password protected.

The identifying information of the participants were not collected, with their codes, which were only known by the PI and ART clinical staffs, being used to maintain confidentiality and privacy. In addition, the data collectors signed non-disclosure agreement form. The study findings will be made available to the participants, program managers and interested researchers via different channels i.e. publication, reports, and conference presentations.

Results {#sec016}
=======

The results section has been presented as the socio-demographics characteristics, health characteristics and factors associated with access to HATCS. Among the participants, 266(54.1%) and 226(45.9%) were obtaining HATCS at the hospital and health centers, respectively.

The socio-demographic Characteristics {#sec017}
-------------------------------------

A total of 492 people living with HIV participated in the study, of whom 83.5% were on ART and 16.5% on pre-ART, providing a response rate of96.9%for people on ART (out of 424 approached). The response rate for people on pre-ART care could not be computed as all of those visiting the HIV clinics were invited to participate in the study. The participants had a mean age of 38.78 years with a standard deviation equals to 8.81 years (minimum and maximum ages were18 and 71 years). Three people in inpatient care and four people who failed to consent were excluded, as were six people who could not be traced. All those consented to participate completed the interview. On average, since knowing HIV status, the participants had lived with HIV for 5.89 years with a standard deviation equals to 2.87 years (ranging from one month to16 years), the majority being urban residents (68.5%) and women (59.8%). Participants earned 594.57ETB (equivalent to US\$30), a monthly income of nil to 4725 ETB (US\$236). Details about the socio-demographic characteristics are shown in [Table 1](#pone.0161553.t001){ref-type="table"}.

10.1371/journal.pone.0161553.t001

###### Socio-demographic characteristics of participants, Wolaita Zone, Ethiopia, 2015.

![](pone.0161553.t001){#pone.0161553.t001g}

  Variables                                      Number                                           \%
  ---------------------------------------------- ------------------------------------------------ ------
  Age Group                                                                                       
  *18--24 year*                                  31                                               6.3
  *25--34 year*                                  213                                              43.3
  *35--44 year*                                  167                                              33.9
  *45+ year*                                     81                                               16.5
  Educational status                                                                              
  *No formal education*                          63                                               12.8
  *Only basic formal education (read & write)*   29                                               5.9
  *Primary (Grade 1--4)*                         74                                               15.0
  *Primary (Grade 5--8)*                         155                                              31.5
  *High School (Grade 9 --Preparatory)*          110                                              22.4
  *Vocational Training (after high school)*      16                                               3.3
  *College/University*                           45                                               9.1
  Marital status                                                                                  
  *Never Married*                                40                                               8.1
  *Currently Married*                            334                                              67.9
  *Divorced*                                     52                                               10.6
  *Widowed*                                      48                                               9.8
  *Separated*                                    13                                               2.6
  *Cohabiting*                                   3                                                0.6
  *Don't want to mention*                        2                                                0.4
  Employment status                                                                               
  *Paid work*                                    106                                              21.7
  *Own business (including farming)*             246                                              50.4
  *Student*                                      33                                               6.8
  *Retired*                                      15                                               3.1
  *Unemployed*                                   88                                               18.0
  Average Monthly Income                                                                          
  *Range*                                        0-4725ETB[\*](#t001fn001){ref-type="table-fn"}   
  *Average*                                      594.57ETB[\*](#t001fn001){ref-type="table-fn"}   
  Perceived Sufficiency of Income                                                                 
  *Low*                                          345                                              70.1
  *Medium*                                       140                                              28.5
  *High*                                         7                                                1.4
  Religion                                                                                        
  *Orthodox Christian*                           189                                              38.7
  *Protestant Christian*                         275                                              56.4
  *Catholic*                                     13                                               2.6
  *Muslim*                                       8                                                1.6

\*Ethiopian Birr (currency).

Health Characteristics {#sec018}
----------------------

As shown in [Table 2](#pone.0161553.t002){ref-type="table"}, the majority of participants was on HIV Clinical Stage 1 (72.8%) and was registered for ART (83.5%). Approximately, 44.7% had a CD4 count of less than 500/cm^3^, 22.3% were co-infected with TB, and 16.3% had a probable mild to major depression based on the PHQ 9 scores.

10.1371/journal.pone.0161553.t002

###### Health Characteristics of the Participants, Wolaita Zone, 2015.

![](pone.0161553.t002){#pone.0161553.t002g}

  Health Characteristics                             Number               \%
  -------------------------------------------------- -------------------- ------
  Type of HIV care                                                        
  *On pre-ART*                                       81                   16.5
  *On ART*                                           411                  83.5
  Clinical Stage                                                          
  *Stage 1*                                          358                  72.8
  *Stage 2*                                          107                  21.7
  *Stage 3*                                          27                   5.5
  CD4 Count (most recent)                                                 
  *\<500/cm3*                                        212                  44.7
  *500+/cm33*                                        262                  55.3
  Lived with HIV                                                          
  *Minimum---Maximum*                                1 month --16 years   
  *Median*                                           6.00 years           
  *Mean±SD*[\*\*](#t002fn002){ref-type="table-fn"}   5.89±2.87 years      
  PHQ 9[\*](#t002fn001){ref-type="table-fn"} Score                        
  *\< 5 (no depression)*                             410                  83.7
  *≥ 5 (depression)*                                 80                   16.3
  Co-infected with TB                                                     
  *Yes*                                              108                  22.3
  *No*                                               377                  77.7
  Disclosed HIV Status                                                    
  *Yes*                                              412                  84.4
  *No*                                               76                   15.6

\*Patient health questionnaire (9 item);

\*\* SD--standard deviation.

Factors associated with HATCS {#sec019}
-----------------------------

According to the estimations by the participants, on average, the health facilities were located 16.7±13.6km from their houses, with 212(43.4%) living 5--10km away, 114 (23.4%) living 11--20 km, and 162(33.2%) living \>20km further from the health facilities. In addition, when they were asked about the difficulty of the landscape on the way to the healthcare facility, 34(7.0%) indicated very difficult, 103 (21.1%) difficult, 145 (29.8%) neutral, 155 (31.8%) easy and 50 (10.3%) very easy. When asked where they first sought HIV care, 192 (39.6%) went to traditional healing services (herbal, prayer and/ or holy water services). With regard to the means of transportation, 155(32.5%) walked on foot while 322(67.5%) used taxis or buses. As shown in [Fig 1](#pone.0161553.g001){ref-type="fig"}, each time the clients left their houses for HATCS, an average of 2.23±1.62 hours (ranging from 40 minutes to 24 hours) were spent getting to and from the health facility and obtaining care.

![Number of hours spent to obtain care as reported by the participants.](pone.0161553.g001){#pone.0161553.g001}

The participants were asked to rate the overall access to HATCS (perceived access) based on their perceptions, with their responses indicated in [Fig 2](#pone.0161553.g002){ref-type="fig"}. Approximately 23.1% and 12.2% perceived 'good' and 'very good' access, respectively, while the remainder believed they had either 'neutral', 'poor' or 'very poor' access.

![Perceived access to HIV/AIDS treatment and care services as rated by the participants (%).](pone.0161553.g002){#pone.0161553.g002}

Bivariate analyses were conducted with the socio-demographic characteristics such as age group, sex, residence, marital status, religion, employment status, perceived family income and number of people in a household. In addition, bivariate analysis was carried with the health status characteristics of the respondents such as type of care (ART/pre-ART), HIV clinical staging and CD4 count and depression. It was also conducted with other variables such as the means of transportation used, disclosure of HIV sero-status, time spent to obtain HATCS (in hours), out of pocket expenses, perceived quality of care score, perceived responsiveness score, perceived transportation facility accessibility score, satisfaction score and perceived financial fairness score.

In bivariate analyses ([Table 3](#pone.0161553.t003){ref-type="table"}), only distance from the health facility, type of health facility, type of care, HIV clinical stage, total satisfaction score, perceived financial fairness score, perceived quality and responsiveness score showed statistically significant association with perceived access to HATCS (p\<0.05), and are discussed below.

10.1371/journal.pone.0161553.t003

###### Bivariate and Multivariate Analysis of Factors Associated with Perceived Access to HATCS, Wolaita Zone (Ordinal Logistic Regression Results).

![](pone.0161553.t003){#pone.0161553.t003g}

  Variables                                    Crude OR (95% CI)                                             Adjusted OR (95% CI)
  -------------------------------------------- ------------------------------------------------------------- -------------------------------------------------------------
  Distance from Health facility (km)           1.01\[1.01--1.03\][\*](#t003fn001){ref-type="table-fn"}       1.00\[0.98--1.02\]
  Type of Health Facility                                                                                    
  *Health Center*                              2.52\[1.81--3.50\][\*\*\*](#t003fn003){ref-type="table-fn"}   0.86\[0.51--1.44\]
  *Hospital*                                   1.00                                                          1.00
  HIV Clinical Stage                                                                                         
  *Stage 1*                                    1.00                                                          1.00
  *Stage 2*                                    0.63\[0.43--0.93\][\*](#t003fn001){ref-type="table-fn"}       1.26\[0.75--2.11\]
  *Stage 3*                                    0.54\[0.27--1.12\]                                            0.24\[0.08--0.67\]
  Years lived with HIV                         0.94\[0.89--0.99\][\*](#t003fn001){ref-type="table-fn"}       0.98\[0.90--1.05\]
  Out of Pocket Expenses                                                                                     
  *Yes*                                        0.61\[0.41--0.91\][\*](#t003fn001){ref-type="table-fn"}       1.63\[0.92--2.90\]
  *No*                                         1.00                                                          1.00
  Type of Care Registered for                                                                                
  *ART*                                        0.37\[0.24--0.57\][\*\*\*](#t003fn003){ref-type="table-fn"}   0.78\[0.43--1.44\]
  *Pre-ART*                                    1.00                                                          1.00
  Total Satisfaction Score                     1.67\[1.55--1.80\][\*\*\*](#t003fn003){ref-type="table-fn"}   1.29\[1.16--1.45\][\*\*\*](#t003fn003){ref-type="table-fn"}
  Perceived Financial Fairness Score           1.11\[1.07--1.15\][\*\*\*](#t003fn003){ref-type="table-fn"}   1.06\[1.02--1.10\][\*\*](#t003fn002){ref-type="table-fn"}
  Perceived Quality of Care Score              1.16\[1.13--1.18\][\*\*\*](#t003fn003){ref-type="table-fn"}   1.06\[1.03--1.10\][\*\*](#t003fn002){ref-type="table-fn"}
  Total Responsiveness Score                   1.12\[1.10--1.14\][\*\*\*](#t003fn003){ref-type="table-fn"}   1.10\[1.08--1.12\][\*\*\*](#t003fn003){ref-type="table-fn"}
  Perceived Transportation Convenience Score   1.09\[1.02--1.17\][\*](#t003fn001){ref-type="table-fn"}       1.09\[1.01--1.20\][\*](#t003fn001){ref-type="table-fn"}

\*p\<0.05;

\*\* p\<0.01;

\*\*\* p\<0.001;

CI--confidence interval;

OR--odds ratio.

The outputs of multivariate analysis (also displayed in [Table 3](#pone.0161553.t003){ref-type="table"}) showed that the distance from health facilities, HIV clinical stage, out of pocket expenses, type of care and type of health facility were not significantly associated with PA. However, the satisfaction, perceived quality of care, responsiveness, financial fairness and perceived transportation convenience scores showed significant association with the PA.

In the multivariate analysis, with regard to the perceived quality, the clients with higher score were more likely to provide higher rating of perceived access to HATCS (p\<0.01) in the COPs. In other words, if other conditions were kept constant, a unit increase in the perceived quality score would result in a 6.0% increase in the odds of providing higher category rating of PA in the COPs (p\<0.01). The clients with higher satisfaction score were more likely to provide higher rating of PA (p\<0.001) i.e. when other conditions were kept constant, a unit increase in the satisfaction score resulted in a 29.0% increase in the odds of providing higher rating of PA. In the same manner, a unit increase in the responsiveness score would result in a 10.0% increase in the likelihood of higher category rating of PA of HATCS in the COPs (p\<0.001). Increments in the transportation convenience and financial fairness scores were also associated with 9.0% (p\<0.05) and 10.0% (p\<0.01) increases in the odds of providing higher rating of the PA, respectively, if other conditions were kept constant.

Discussion {#sec020}
==========

In this study, the PA to HATCS, as opposed to the common objective approaches such as spatial access \[[@pone.0161553.ref023], [@pone.0161553.ref025]\] was assessed. The spatial access approaches rely heavily on objective measurements, such as the coverage and distribution of healthcare facilities and the utilization of services \[[@pone.0161553.ref060], [@pone.0161553.ref061]\], which mainly describe the population level access to care essential to addressing the availability of health facilities and reach \[[@pone.0161553.ref023], [@pone.0161553.ref024], [@pone.0161553.ref062]\]. Without undermining the importance of the spatial access to care, the key aspects of the non-spatial patient-based dimensions of access \[[@pone.0161553.ref063]\]are discussed below. This study has explored the qualitative valuations of access to care by the users or intended users as important measures \[[@pone.0161553.ref030], [@pone.0161553.ref043], [@pone.0161553.ref064], [@pone.0161553.ref065]\]. This study demonstrated how these qualitative factors could be parametrized and to what extent they affected access to HATCS in the following subsections.

Health Characteristics {#sec021}
----------------------

The findings of the study showed no significant associations between health characteristics of the clients such as HIV co-infection with TB, CD4 count, years lived with HIV and mental depression, and the PA to HATCS. The study also demonstrated that the satisfaction with care relative to other factors was a highly influential factor in PA (p\<0.001), which could be affected by the health characteristics. Further analysis of the data from the survey published elsewhere showed that satisfaction with care was negatively affected by the presence of probable mental depression \[[@pone.0161553.ref066]\]. Similarly, evidences from other studies showed that the health status of clients impacts on the satisfaction with care \[[@pone.0161553.ref067]--[@pone.0161553.ref069]\], which is an important outcome of access \[[@pone.0161553.ref026], [@pone.0161553.ref041]\]. In addition, it impacts HIV/AIDS treatment adherence and outcomes, and the quality of life of people living with the disease \[[@pone.0161553.ref068], [@pone.0161553.ref070]--[@pone.0161553.ref073]\]. The quality of life and health status of clients were reported to influence the satisfaction with life \[[@pone.0161553.ref074]\] that affects how people perceive and evaluate things important to them, including medical care \[[@pone.0161553.ref026], [@pone.0161553.ref033]\]. Healthcare facilities were, therefore, expected to satisfy those clients presenting with these interlacing factors, which could be challenging and demanding. Studies need to be conducted to demonstrate how health characteristics of clients would influence satisfaction with the services obtained and to establish their intentions to revisit the health facility in the future.

Experiential, Perceived and Healthcare Factors {#sec022}
----------------------------------------------

In this study, out-of-pocket expense was not significantly associated with the PA, showing that it was not the money spent on and for care did not matter while how fair the expenses were in relation to the services (perceived financial fairness)influenced PA. This was supported by the positive relationships demonstrated between the financial fairness score and PA when adjusted for other factors (p\<0.01). A further analysis of the data from the same survey indicated that perceived financial fairness influenced perceived quality of care \[[@pone.0161553.ref075]\] indicating its influence on PA. This study also showed that the perceived financial fairness was as important as the perceived quality of care in predicting the perceived access to HATCS. The clients appeared to weigh the worthiness of access in respect of its totality such as quality, responsiveness, satisfaction with care and transportation convenience rather than merely the amount of out of pocket expenses incurred for the services. In this regard, several studies reported the different effects of out of pocket expenses that impeded the utilization of health services in different circumstances by delaying care seeking, limiting entrance to healthcare or increasing the discontent with services, especially affecting the poor \[[@pone.0161553.ref076]--[@pone.0161553.ref078]\]. User fees for health care in developing countries was found to affect adherence to treatments \[[@pone.0161553.ref079]\], while better interactions between the clients and care providers compensated the negative impacts of out of pocket expenses in some settings \[[@pone.0161553.ref043]\].

Although the findings of this study did not support the distance from health facility, hours spent in transit to obtain care and waiting time and means of transportation as associated factors to the PA, it is worth noting the potential impact these factors might have on the satisfaction with care given. For instance, a third of the participants travelled through difficult landscapes and a third walked and spent over two hours on average to obtain HATCS. The study also showed, the transportation convenience was found to be an important factor in evaluating the PA, indicating the influence of the availability of, challenges and satisfaction with transportation facilities in access to HATCS. A qualitative study conducted alongside this study showed that unavailability of HIV care centers in proximity to clients, lack of money to pay for transportation, food and accommodation, and food insecurity resulted in quitting ART and loss to follow up \[[@pone.0161553.ref080]\]. Across the *continuum of care*, health facilities differ, depending on the type, level and quality of care they offer \[[@pone.0161553.ref081]\], in addition to how far they are located relative to their clients\[[@pone.0161553.ref060], [@pone.0161553.ref061]\] and the waiting time for services. The clients perceive these factors discriminately, and make judgments about how the care should be, and to what extent the health facilities had met their expectations \[[@pone.0161553.ref033], [@pone.0161553.ref082]\]. Improving access to transportation facilities, locating health facilities providing HATCS near to the clients and reducing their waiting time might improve satisfaction with services, which needs further studies to establish the relationships with these factors.

The study showed that with improvements in perceived quality of care, healthcare responsiveness, perceived financial fairness, satisfaction with services and perceived transportation convenience, the clients of HATCS were more likely to provide higher rating of PA. The individual level assessments of quality of care appeared to be a good measure of the degrees of fit between the health facilities and clients' expectations, and could indicate important areas to focus in intervention programs to improve access to healthcare. Although it was difficult to make comparisons with studies on access conducted elsewhere \[[@pone.0161553.ref030], [@pone.0161553.ref043], [@pone.0161553.ref082]--[@pone.0161553.ref084]\], due to the differences in the objectives and methods used and how access was defined, this study showed the five factors that were correlated and played significant roles in the PA to HATCS. Based on the variables involved in the computation of perceived quality of care, improvements in the technical expertise/professionalism, delivering services as promised, ensuring respect for clients by trusting in their ability to understand and improve their health, and maintaining equity and equality of care might assist in increasing the perceived quality of HATCS.

The study also showed that an increase in the responsiveness of the care resulted in higher rating of the PA of HATCS, indicating the important role it played in the clients' perceptions regarding access. As responsiveness is a composite parameter of several non-medical aspects of care, such as autonomy, client-provider interactions, respect for clients and dignity, amenities to care, access to social support, and orientation \[[@pone.0161553.ref034], [@pone.0161553.ref085], [@pone.0161553.ref086]\],the results might indicate the importance of each care facility evaluating the way, where and how care is delivered to clients. Satisfaction with services has been considered a proxy indicator of access to care and a measure of the outcome of care, as reported by several studies \[[@pone.0161553.ref026], [@pone.0161553.ref030], [@pone.0161553.ref041], [@pone.0161553.ref083], [@pone.0161553.ref087]\]. Despite the low regard given by many health facilities to the clients' valuation of care \[[@pone.0161553.ref033]\], this study found the satisfaction with services, which is inherent in the clients, to be an important factor affecting PA i.e. a unit increase contributing 29.0% improvement in the rating of perceived access across the levels of the evaluation categories (COPs).

Based on the findings, improving the quality of care, responsiveness, financial fairness, transportation convenience and clients' satisfaction with the services should be the prime objective for any health facility providing HATCS that claims to be client-centered or people-centered.

Limitations, Conclusion and Recommendations {#sec023}
-------------------------------------------

Despite the strengths of the study such as a large sample size, being based on primary data and using innovative ways to compute scores for perceived quality, satisfaction, responsiveness, financial fairness and transportation convenience, the study also had limitations. These were the cross-sectional nature of the study, making the establishment of causal relationships difficult, and the fact that the results might not be generalizable beyond the study area, requiring further studies in other areas to do so. The study was conducted inside health facilities due to administrative issues that might have slightly or favorably biased the responses by interviewees. The study was conducted on people already accessing some form of HIV care (ART/ pre-ART), generalizing the study findings to those not utilizing might be difficult. Further studies need to be conducted to do so. If conducted, structural equation modeling would have assisted in establishing the paths and defining the relationships between PA and its components such as perceived quality of care, satisfaction with care, financial fairness, transportation convenience and health characteristics of the clients.

Acknowledging the above limitations, the study has brought to light important evidences regarding the factors associated with perceived access to HATCS. Perceived quality of care, responsiveness, satisfaction with care, financial fairness and transportation convenience were found to be the factors associated with of perceived access, satisfaction with services being the most important factor. Based on these findings, the authors recommend increased attention to satisfying clients' expectations and needs in order to gain confidence from and to be recognized as better performing sites of HATCS. The results of the study could be cautiously generalized to similar contexts if similar methods were applied. For wider applicability, and to demonstrate the relationships between the health characteristics of the clients and satisfaction with services, responsiveness and perceived quality of care, further studies might be required.
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